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The main problem with human space
exploration is the speed of human piloted
missions. Nuclear based fission and fusion
cab reduce round trip times from 2 years to
6 months.
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Nuclear Fusion

In order to create a pulsed-power fusion propulsion engine, simulations are
needed to determine design and capabilities. These complex simulations
use governing equations of plasma and Lagrangian approximations to
model plasma. Such simulations are tested against known electromagnetic
models, such as the RLC circuit.

The 3D SPFMax PUFF target simulation created by Dr. Jason Cassibry, of UAH’s
Aerophysics Research Center, was verified by a MATLAB script using an
Ordinary Differential Equation (ODE) solver, ode45. The differential equations
used to model the circuit were derived using Kirchoff’s current and Voltage laws
around a simple Resistor, Inductor, Capacitor circuit (RLC). These equations
were solved with different values for resistance, inductance, and capacitance.
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One use of the RLC circuit is the creation of oscillatory responses.
Seven different RLC setups were tested and their waveforms analyzed.
Two differential equations derived from Kirchoff's current and voltage laws
applied to the RLC circuit.
The MATLAB software simulated the response of the circuit with these
differential equations.
It was shown that higher resistance corresponds to a stiffer response, and an
increase in the inductance of the system results in lower peak current and a
longer period.
A system composed of Uranium and Lithium components held a lower peak
current than the Lithium/Lithium circuits.

Charger 1 shown below

Current vs Time

Charger 1 is a 550 kJ, 3 TW pulsed power machine located on Redstone
Arsenal at UAH’s Aerophysics Research Center used for advanced
propulsion experiments.
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